Postnatal development of the respiratory system of the opossum. II. Electron microscopy of the epithelium and pleura.
At birth, the opossum lung is remarkably primitive and consists of a system of branching airways that end in a number of terminal air chambers. From the newborn through the 10 cm stage of development the conducting portion of the lung predominates. The air chambers, which represent portions of the conducting system modified for respiration, are in a constant state of evolution since they are destined to become part of the expanding bronchial system. The airways are devoid of cilia and goblet cells at birth, and are lined by columnar epithelial cells which contain two types of cytoplasmic granules: an electron-dense form and a heterogeneous form. The latter exhibits an electron-dense core surrounded initially by a large halo of flocculent material. This type of granule is not seen beyond the 8 cm stage. The terminal air chambers of the newborn and later stages are lined type I and type II alveolocytes that appear identical to the alveolocytes lining alveoli in the adult. By the 2.5 cm stage, scattered cilia are present in the trachea and bronchi and bands of smooth muscle have differentiated in relation to bronchial epithelium and to proximal areas of the terminal chambers. Citiated cells are separated by ridges composed of light and dark cells which are without cilia and which contain scattered electron-dence granules. Throughout the postnatal period numerous alveolar macrophages and mast cells are noted in relation to the conducting system and pleura. Differentiation of the pleura also occurs during the postnatal period. In the newborn the pleura is simple squamous mesothelium. Later stages develop a thick connective tissue lamina between the pleural mesothelium and lung parenchyma. A large band of elastin is interposed between the mesothelium and underlying bundles of collagen.